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^ «^lt:-l^ ^^^^7><?3;<>^J-<>11A1 ^^o^ MACCMedia Access Control) #e|-<^l 

oiEsq. t^^o^ MAC^ "^i^^V^ ^Bli^H MAC tlHl- 9Xo]^^, ^7] z]- MAC 

OMPCOptical Multi Point)<^l ^^l^ll- -^"^ ^1^*><^ MAC 

#2}<^1^H7> Hefl<a^ ^^^>^ n MAC #5^<^l^H<Hl <?11[^ OMPS^Ei 

^Bfl >11^^6> MAC #el-<^l«?iB7V =511 «a ^^^V*^ 

€- MAC m^o]o^^7} neil<y ^^^W **>£^ ^1«H^>^ ^B)5L<yH 711 o]^ -1: 

S. 4 

4^*^^7l-<a>^>'3-, ^B|5L^H MAC ?iHl- 
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[^^^^ '^^11 

n]^]^ ^Hl- ifj-^ {ETHERNET PASSIVE OPTICAL NETWORK HAVING MULTI POINT GATING 
CONTROL BLXK AND MULTI POINT GATING CONTROL METHOD} 

£. 2^ EPON a^^^l^i^ OLT^ vMAC M'Ef'a 

<^ei 7flsl MAC #5l-ol<?lH7> l-E) iHS. ^efl-y^ ^^^V^ ^-f* 

£ 4^ ^ ^^<H1 ni).^ ^ElioiE o]^ ^Hl- ^^3]. OMP 1-^^ :£Alt!: 1-^ 

^. 

£ 5^ £ 451 ^ ^^<Hl^i 711 o]^ ^Hl- l:^'?]:^ H^ltt -£ 

^. 

£ 6^ ^ ^^^Sl ^^Alc^Hl ^El5L«yH Tflo]^ ^Hl- ^Efl£(state 

diagram), 

£ 7^ ^ ^Vx^ol ^Aloilofl tcl-s. ^EliolH 711 ol^ ^H* 1:^21 ^Ell£ 

(state diagram). 
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[^^^^ 

^S<^l^i OLT^q- cl-^iq- ONU ^}<^M^^ Tflo]^ ^Hl-(Multi-point 

Gating Control) tfltb 

9> ^^fl. 7l7>alH olc^x^ ^ a™ PON^ MACCMedia Access Control) 7]^^ ol^] s.^ 

^S£l<H ^^S^^, vfl-§-^ IEEE 802. 3z ^ ITU-T G.983.1<H1 7l#£)<H $i 

cf. PONCPassive Optical Network) ^Bfls.^ ATM-P0N<5l K^s[7} o]^o]^^t^] 

ATM-PON^ ATM cell^ ^^^tt 3L7]S. M^S. ^, ^=$^0] cj^o^xlD^ 

tree ^Efl^ pON ^S^^l^l OLT(Optical Line Termination)^ ^ 
ONUCOptical Network Unit)<^l cell# ^^^] ^'yarVTll ^c^-. 

> £ 1^ ^^^^ ^-g-^^7><a;^l-^J-2l nj- ^^1- SAl^l-JL ^cf. 

i> £ H ^ol, ^^^^7]-<y;^].,.j.o. OLT( 100)2]- ^J-7] OLT( 100)011 

^^sl^ ^o]s. «>M-21 ONU( 110-1 ifl^l 110-3)^ £ 
OLTdOO)'^! 37fl£q ONU-i-dlO-l ifl^l 110-3)<il <^l7> £Al5]ol ojrf. >a-7l ONU^ 

- (110-1 tfl:^1 110-3)<H1^ ^Vq-o] End User (A>-g->;>, vilE^:]^^ )!-( 120-1 

vfl^l 120-3)ol ^ 91^. ^7] A>-§-;^>s-(i20-l ifl^l 120-3)0] ^^t}^ ^<^]^^ 

(131 vflx^l 133)<^1 ONU-i-dlO-l vfl;^l 110-3)^ OLT(100)S. ^^^c]-. 
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S. H 802.3 <^le1v^ SB)]<y^ ^cfl cf^ vi]Eo;|a= ^^t} 

^ ojc^i^ ^^^^7><axl-'i>(Ethernet Passive Optical Network, EPON) ^S^flA^^ 

TDMCTime Division Multiplexing) ^g-^^S. ^ ONU^ cll<5le]l- ^>Hl>i*>7ll 
n^-^ 4i^>^ ODNCOptical Distribution Net work )<^l>^i ranging o]^^ ^ 
n cllolE^7|- ^c|.. cfA] Alofl^ z^- ONUl-dlO-l ^^1 

110-3)2^ c-llolEl7l- ^Bll-^^i£lo1 OLT(100)S ^^S)JL. X\6\]^ OLT(100)7> 

ti.S-=7ll:;hHsr>^ c-)l<^lBl# ^Ai^ ONUl-( 110-1 xfl^l 110-3, o]^ ONUl- *^l*> 

^ llO-nojel- ^)ol ^7l t\]o]B\ ^ 7.}^o] ^Ai^ dlclEi^^ ^-tltb^-. 

Sefl^a^il^ "^^^^-^-^ ^Jl^^* ^ ATM 

cell "^a]: ATM cell €H-7> t^V^sJo] ^cf. ^E-]^ 7l#ol ^^^ofl 7} 

9X^ IP segment at ion^<^> ATM 7l#irf^ -^"^^-2.^ ^i7l-olD^ 

cfl^^^ ^ja.^ ^ safe 7l7>tilB oicl^^o.^ end to end ^fiS. *>7ll s] 

^cf. tt|-efA-l, 7><ap^]- ^J-sl PON ^2:<HlAi£ ATM<^1 ojc-^i^ ^^*>7il s\$X^. 

^Isitt EPON a^Sj-^ IEEE 802.3ah<^lAi EFM(Ethernet in the First Mile)ol5l-fe 

o]^^ EPONfe 7]^s] Ethernet 7]^9] vilB^^3.<^l>H^4fe- ^e] point-to-point^S 
7]- point-to-mult i points] 7>^lJl ^icffe ^o] ^^gojc)-. tt)-e1-'^i 

IEEE802.3ah^ Draft vl.O<^lAife Master <?] 0LT71- ONU JL^^^S. ^ 

^ Virtual MAC^2:1- 7>^1^ 7fl^^ £^*>5^cl-. 

£ 2fe EPON OLT^I vMAC i^Bj-^ JEigoltl-. 
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:£ 2» ^S^V^a y]^^ MAC4^ ^>i4^ MAC^l <^el7flsl virtual MC^S. M- 
^^^1 o]^ ONU ^fl^s]^ ^^^4. ^. RSCReconcil Sublayer)^!! He)] 

o] o. «i.o.^ LLIDCLogical Link ID)# ^^t!: ^ <^H1 «fl^^>^ splitSl<H ^ 



layers ^^s]^ ^<>M. vMAC#^ ^^a] s:>i4s1 MAC-^S. ^^5l^7>5l c£[:^ 
^ implementation)'^! 
7> ^-f . 1=1-^7115] MAC^ ^Bl^>JI ^1<^*>^ 7l^aHu> o>xJle}. EPON^l MPCP(Multi 

Point Control Protocol)^ t^^*>^ OMPCOptical Multi Point) 7]^ M:^^ MAC 
Control layer<^l^i n^l3^i=f. ^^^^ IEEE802.3ah<^lAl^ o]^ Multi point MAC Control 
^S. ^^t}^^. OMP 7]^ Ir^-o. jjAc ControHl^i ^^*>^ Flow control^ 

. MPCP 7l3^<y Gate processing. Report processing. Discovery process ing-l-S: 4^^*!-^ 

B> tb^, IEEE802.3aholl^i EPON 7fl^ MAC Clients7> 2\ 

Logical Physical MAC* ^^}<^ ^VM-^ PHY ^-^^ Physical Ports. H. 
ell'a* Logical Physical MAC<^l7ll <^^] =5ll<y# Transmit^ ^ 

9X^ ^1 '^^ Control Block^l ^.aej-Tll ^cf. t?>o^, o^b] 7fls] Logical 

Physical MAC#<>1 ^^]^] ^efl<a* ^^.t!:i=f^ MACl-o] ^^l] ^-^-^V^ PHY SE^ 

' Physical Port<>ll>^i ^1-^1 ^^3^ 

> IEEE802.3ah EPON S^^-^l^i^, o]e.]^ MAC*:^^ ^7] ^tfl, o]^ 

^l<H^l-7l ^tb Muxing Controiojel-^ ^I'lb^V^i^l-. 7l^^<a -g-^ ^e^^ 
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Logical Physical MAC<Hl7fl transmitEnable^ Signal^ , ^^^-o^ MAC^^l 91 
^1 zis]al <a^>i4 -2.2fl Hefl<y# ^ Control^V^ 

<20> £.3^ <^e^ 7fl^ MAC #el-ol'?lB7> ^>u|-sl ^ell<a^ ^^^V^ 

<2i> i 3^ %S«^>^, 'iEl'^^^i Control(230)^ <^s1 7flSl fee) ^(Logical) £^ # 
Bl^(Physical) MACl-<^l7fl ne^jl <g^>q- ^5!^<?> Hefl<a(^«fl^J)* 

(Transmit)^ ^ SZ^ ^^IM" S. 3<=]^^^ 204S ^a]^ Logical IE 

■ ^ Physical MAC<^1 -tlJ^CtransmitEnalbe Signal )7> ^(ON)^l Sj'H 

^^(^ell-y Transmit)^ ^^"^ , 204S. MAC^ ^'^l<5l^ -2.5. 

(Off)S. i^JL, :£ 3<^lAi 214S SAl€ Logical Hfe Physical MAC<^1 ^-^l*^!!- 
7). ^o] s^ig, MAC(204)7> :ai^:[7 o;i^ MAC(214)o] iiifl7l H5ll<a^<H] 

^S-O] ^A5s:>7lu|.^ *.=.o. ^^y\ ^^flAf^ MAC(204)7> :a.tfljl 

T^^olc> ^cf. olofl rcj-s^- ^Bfl 7]^o)]Al^ Hefloj ^ HBH-ysl H. 

511<a2l ^^(Loss)7> ^^J^ 7l-^>^^ol ojicf. 

<22> • ZLe1:E.S ol&l^ ^S<^lAi^ MAC ^l-qel- MAC #21-^1 M-^^H 
MAC #H}o]oiEo^iAl MAC-^S. Hefl<a ^^^^1 t!: ^<H1 HEll<a^ ^ ^ 

S.^ A'>\^\^ °ll7lM#ol ^^3r>q-. ^e-lu| ^^l] Draft^fl^i^ <^1<^1 i:fl^><:'^ o>^ei 
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<23> ^ ^-^^ vMAC ^2:<^1 rt^^ cf^7fl2l MAC entityl- ^B^^V^ 

multiple MAC^2:oil^i ^a] cf^yfll- MAC Client<^l^i Sefl<a ^^^1 , 

^ =^1'9'?> ^ -^7l(synchronization) ^^1* ^ ^fe ^^-V 

<24> ^ y^x^o^ c^s o. ^e^^ ^Efl ^=^(transinission_iiUProgrss)el- 

^ MAC# "S^^V^ ^E^5L^H MAC ^ MAC SHl-<^l ^ 

4^ OMPo]] ^l^^l-c^i MAC m:^o]o^^7} ^^sr>^ 

^I'H^V:!!, ^ MAC #21-<^1^H«^1 9^^^ OMPS^Bi 'S-Efl ^==r» ^1^^ 

<=>} MAC l-el-o]oiH7V i=f€- MAC ■i-el-<^l«aH7> ^ 

$^>£^ 4o]t}^ ^Eli<aH Tflol^ 1:^^ 5L^tbcf. 

^^tbcf. ^ ^'^^ ^^^<^1 9X0]^^, ^^1 ^^^6\] tflt!: ^^1 
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<27> 3£ 4^ ^ ^^ofl n:)-^- ^Bl^L^H 7\]<=>]^ tiHl- l-^sj- OMP S^ltt 1:^ 

<28> s. 4« ^S^V^, 4^51 MAC4 MAC #e^-oloiH(Client)l- 802.3 71^2^ a-^h]^ h 
2^DlElti.( service primitive)^ MA_data. request , MA_dat a, indication, 
MA_control .request. MA_control . indication-!-^ ^^11 <^1;±;( inter face -i: 
^ o;io.T3^ <5l#^ Multi Point MAC Control layer(300)^ OMP 1:^(320.322)011^^ 91:^^ 

<29> ^ ^^t^<^lAi^ olofl iaEl5£<yH Tflo]^ ^Hl- 1:^.^ o] Multi 

Point Gating Control 7]^ l-^<^lAi^ '^I'^l'^ll- ^^(transmitEnable[i] 

state variable)^ ^T=^(transmission_in_progress[i] state 

variable)* ^^(setting)^-^S.>H ^ OMP 1-^1-^ ^H^>^ ^^^^ ^ 
^^(state var i able) oil i7l- M-El-i^l^ ^^i(index)^ ^ vMAC<Hl '^^£1^ ^ 

<30> ^BlioiE Tijo]^ Control(330)^ 2^- MAC #eF<^l^H<Hl ^^^i^ 0MP(320,322)o?1 ^ 

^ <?1<H1<^11: ^^Bfl ^^(transmitEnable[i] state variable)* ^l^^V^l MAC #el-ol^H 
71- ^e11<a^ ^^^>^ ^l<=Ht!:Cf. Htt, ^Hlio]H Tflol^ Control(330)fe z]- MAC 
•l-Hl-ojolEofl o^^^ 0MP(320,322)-^S.^El ^'^^ 

(transmissioa_in_progress[i] state variable)* >ll^^c>> MAC s-e^-ol ey]. aefl<y ^ 
^^^>o^ cf^ MAC #&hol^B7> Hell<a ^^^V^l ^*>S.^ 
<3i> c:*l7HlA-l, ^oilo]^ ^>Efl ^^(transmitEnableCi])^ el €(return)^o] 

(Boolean)^-^S S^l^l^cll. True^^ ^-f . «fl^ MAC-^S. MAC #h1-<51^Ho11a^ c-IIoIe-I ;^ 
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^o] 7}^^^^ ^SCtransmit path)^ opent!:^-^ False^^ 

MAC l-Hl-^l'aH<^l^i ^^]^] ^^^H ^^VS.^ ^^(transmit path) 

^ closetlr^fe ^i^1<^l^. at!: ^n^Cstate variable)^ ^-Br ^^1 

^ s:>u|-^<^l TrueS. ^ *>M-s] MC^ path7> open€ Sli^ 
<32> ^Efl ^^(transmissioruin_progress[i] state variable)^ ^^11 MAC 

Al^l^tfl. True<5l^ ^^1] ^^^91 Hefl'yo] o;^^^ o]d]o]ji Falseo]^ ^^^91 S.^] 

<?3> i 4oilA^ Laser Control ^J-Bfl MAC:^ Physical layer<^l '^^^ ^>Bfl ^ 

^(state variable)S.Ai, w^^iB iE.:E.(Burst raode)S. ^^^>^ EPON^ ^l<5l;^i (laser)* 
^1<H*>71 ^^cs^ ^efl^ol ^^s)^ plel 5|lo];^^(iaser)«>ll S.^ 
(laser)* ^^/^-2-^(turn on/off)^]-^ ;^1<H» ^tlr 7]^^ o.^ 

0LT91 ^-f^ ON^^ 7M^ ^o] jl^^oju^.. 

<34> £ 5^ 5. 4S1 ^ ^^<^lAi ^]9y^ Multi Point Gating Control 1-^^^ 

<35> ^E]i£oiE Tijo]^ ^Hl- 1:^(330)^ 9l^]o]^ 

(transmitEnable[i] state variable)^!]- '^efl 

(transmission_in_progress[i] state variable)* -M^(setting)^^S.>w) z|- (ajp -i:-^^ 
* <^7]ollA^ wl.54 :y-ol, vMAC* "^M^ . 

Tllo]^ ^Hl- 7l^ 1-^(330)^ ol^^}a^ ^^o^ vMAC(2)-^ 

S. MAC #2l-ol«>iH<^]>H tll'^lBl ^^*>:£^ ^ vMAC(2)S.-¥-Bl ^^fl MAC^Hl^^ ^^=1- 
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6] 



BEGIN 



LaserControl s off 



mul lipoi nClransm i IE 



nable** false mullpoint_1r8niml1En8Jbe >« tiue 



,400 



TURN LASER ON 



LaseiControl = ON 



^410 



Timeou<T)eslartljl) and 
mutfipoint_1ransmisston_in .pro grass « 
false 



OMP[jl 7R/iNSMISSION ENALBE 



transmilEnablelj] ° ON 
Iransmissionjnj^rogfessfj} = Irue 



^420 



Tl m eo utT)^stop [ j] ) 



OMP[jl TRANSMISSION DISaBLf 



transmitEnalbe[j] = Off 



.430 



1ran^issionJn43rogress(jl = fsdse 



OMP{jl TTVWSMISSION COMPLETE 



1ratfismissionJn_progressi j] - false 



-t^440 



UCT 



is. 7] 



BEGIN 



WAIT 



LaserControl=off 



multipoint_transmitEnaU9=false 



500 



multipolnLtrdnsm}tEnable=true 



TURN LASER ON 




^ 

~510 


LaserControl=ON 


} 


Time out (Tx_startlil) and 
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Iran smitEn able D1=0N 


1 ~' 
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<44> i?>o^ofl OMP[j]Sl A]^^ Timeout (TX_stop[j])ol ^^5*>^ ^ 

^1 430^ OMP[j] TRANSMISSION DISABLE stated ^<='l^cf. 430^ OMP[j] 

TRANSMISSION ENABLE state<^l>H^ transmitEnalbe[j]7> OFF^ ^^tb^^. 
3)5. ^E^l<yoi o;i^ ^-f^ transmission_in_progress[j]7> 6>3]s. true^Bfl 

^ transmission_in_progress[j]^ faise7> ^ ^ 440^ OMP[j] TRANSMISSION 

COMPLETE states ^t^. timeout ^1 ^^^^S. ^^^91 ^^]'^^ 

^ ^<^1» ^>7l -^l^^^lcf. o] state diagram<H]^i timer^ T^^l^^ ^1 
f^(layer)«^l^i ^^^>^ ^-^S o] ^^l^ol ^ 

<45> £ 7^ ^ Cl-^ ^AHlol] 14^ igBl^E^H 711 0]^ 1-^^ ^BflS 

(state diagram)* ^-Bf'^trf 
<46> 3E 7^ I£ 6^ ^711 430<=^]^^ OMPLj], TRANSMISSION COMPLETE state* T^^l^l ^Jl 

w>S. TURN LASER ON state(510)-^S. ^'^^Vfe ^-y-* M-^'dl^. TURN LASER ON state<^1 
>H, transmitEnalbe signal-i-<^l off^B)]^ ^-f^ WAIT state(^^l 500)5. 

^^^M, LaserControl* OFFS. fVcf. 

[^^^ jLoil-] 

<47> ^ vMAC ^S<^1 cf^7l|2] MAC entity* ^S^*>^ multiple MAC^2:<^1 

i^^7ll# MAC Client<^l^-1 H2ll^ , tt^^Hl ^VM"^ ^efl^yi?]: ^ ^ 

£^ synchronization^^!* n^^^ ^ 9X^ ^l^ttcf. iEt}-, ^ 
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^ ^2fl ^91^7] ^*H, KDXO 

(transmission_in_progrss)^ ^J:(Signal)# ^2fl^ ^7]-^o.^^ 
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[^^%^ 11 

^^^^7><a^>^<}-o|lA^ MACCMedia Access Control) ^ 

MAC# ^^*>^ ^ElJcoiE MAC 1:^611 ^o]X\ , 

^7] 2^ MAC #Bl-<^1<aH<^l <^^^ OMPCOptical Multi Point )<H1 ^'^l^^ll: 
^l^^H MAC #2l-ol<>iH7> ^^^m z]- MAC #b^-<^1^ 

'^^^ OMPS-^B] ^^1- ^1^^<*> MAC #B|-ololE7-|. HEllo^ ;g 

^^^-y MAC #5l-ol«?lm7> Hefl'a ^^^V^l ^^S.^ :^]o\^}^ 

^91^ 7l]ol^ ^H* 1-^* 3L^*V^ ^^^S. ojc-l^ ^:g.^^7l.<y^].nj., 

2] 

^11-^J-<^1 ^^^i. ^HlS«?lH Tflo]^ ^Hl- 1-^^ ov^^ ^o] 

^» ^^^><^ oil ^11: ^^^VJI ^-i: OMP ^ 

3] 

'^Icl^ ^-^^^7]-<iJ^pj-«>llA^ 4^o^ MACCMedia Access Control) #e)-<il^H^ ^■ 
MAC^ ^4^>^ ^E^i<yH MAC ^B* ^b^^oie :^]o]^ «j-i^oil 

^7] ^ MAC #51-<^1^H<H1 OMP(Optical Multi Point)<^l «?l<Hloll- 

MAC #£l-c^l<aB7> ^5ll<a^ ^^^>^ ^1<^*>^ ^^1^, 
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'#') 

1020020062599 %^ 'U^}: 2003/6/4 

^7] ^ MAC Se^-ojoiEoi] c^^^ OMPS-^E] ^^1- ^1^^<^> 

MAC #efo]oiH7> Hefl^a ^^^^ ^^sTj-oi MAC #2l-<^l^H7> ^^^> 

41 
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^> *» / • ^) » i 

#, 

1020020062599 %:^ '^^7\: 2003/6/4 

^o] ^Efl L|Bftfl^ ^^f^ ^^(transmission_iru)rogress[i] state 

variable)* ^Eli^lH Tflo]^ ^es. 7]:^ ^.^(330)^ vMAC(2)^-^Bl£^ 

€^ ^Bf) ^^1- %v^*H vMAC(l)-^S. MAC t-flojE-l 

M-^^fl^ ^<H]<^1^ ^Bfl ^^(transmitEnable[i] state variable)* , 
vMAC(l)^ MAC #Bl-«^l<aH7> Hefl<y# <y:^§i=V. 

<36> £ 6^ ^ rt^-s. igElsolH 7\]o]^ l-^s^ ^^-EflSCstate 

diagram)* ^^^^A. , <^1» ^^^^Vfe ^-^4 ^4. 

<37> ^E^jLolH ^^Hlol-t >^Efl ^^(multipoint_transmit Enable state variable 
^ o\ir. ^l-q-o^ <ia<^loll- -^Efl ^^(transmitEnable[i])el-£. ^(ON)^! s^o^o^^ 7^ 

f TrueiJt^ 7Hi^ *>M-£ On^ ^oflol* ^^fl ^^7l- ^fe 

False^^ ^^A. 

<38> ^Eli^H ^Bfl ^^(multipoint_transmission_irLj)rogress state 

variable)^ ^:=. ^\A^ ^1-^ ^n^(transmission_in_progress [i])e1-S. 

True7> True^JI:^ 7}^]^ ^^S. True^ 7}:^]^ ^ 

n^(transmission_iru?rogress[i])7> False^^ ^^A. 

<39> 7flA] Aj-Efl ^^(Tx_start[i])S!l- ^Efl ^^(Tx_stop[i])^ A^-^^ 

Bl-ol^l (timer )^ "^^^^ M-^^fl^ ^^S. timeout(Tx_start[i])fe 0MP[i]7> a] 
A^\^ M-Hl-vfl^ timeout(Tx_stop[i]))^ Ajz]-^ ^-Bftfl^ 
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